I 



BEST AVAILABL0COPY 



(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(43) Date. of publication: 

24.09.1997 Bulletin 1997/39 



(11) EP 0 797 196 A2 

EUROPEAN PATENT APPLICATION 

(5i) int ci>: 'G1 IB 20/12, H04N 5/9 1 



(21) Application number: 97104525.7 

(22) Date'of filing: 17.03.1997 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 19.03.1996 JP 63396/96 

(71) Applicant: VICTOR COMPANY OF JAPAN, 


• Ohishi, Takeo 
Yokohama (JP) 

• Harumatsu, Mitsuo 
Yokohama (JP) 

(74) Representative: 


LIMITED 


Fins.terwald, Manfred, Qipl.-lng., - 


Kanagawa-ku Yokohama (JP) 


Dipl.-Wirtsch.-lng. et al 




Robert-Koch-Strasse 1 


(72) Inventors: : r- "• 


80538 Munchen.(DE) 


• Higurashi, Seiji 




Fuchu-shi, Tokyo (JP) 





(54) Method and apparatus for recording and reproducing packet data 



(57) Audio packets are separated from an input 
stream of packets including audio packets and video 
packets. The audio packets relate to audio information. 
The video packets' relate'to video information. The video 
packets are separated from the input stream of packets. 
The separated audio packets are recorded on first 
tracks among an array of tracks on a recording medium. 
The first tracks are spaced by equal intervals corre- 



sponding to a given number of tracks. The separated 
video packets are recorded on second tracks among the 
array of tracks on the recording medium. The second 
tracks differ from the first tracks. The first tracks are 
scanned, and the audio packets are reproduced from 
the first tracks during high-speed. playback. An output 
stream of packets is generated in response to the repro- 
duced audio packets during the high-speed playback. 
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Description . . . 

BACKGROUND OF THE INVENTION 
Field of the Invention 



This invention relates to a method of recording and 
reproducing packet data. This invention also relates to 
an apparatus for recording and reproducing packet da- 
ta. - 

Description of the Related Art 

, . Some digital transmission systems such as a digital 
television broadcasting system send a stream of pack- ■ 
. ets of digital. data. Such digital data will be also referred 
to as packet data hereafter. . 

It is known to record and reproduce packet data on 
and from a recording medium, A known recording and 
reproducing system receives a packet data stream com- 
.posed of a mixture of video packets related- to a video 
sjgnal and audio packets related to an audio signal. The 
known system records the video packets and the audio 
packets o^a recording medium in a sequence equal to 
the : sequence of the reception of the packets. The known 
system reproduces the video packets and the audio 
packets from the. recording medium in.a sequence; equal 
to the sequence of the reception of the packets. 
- An example of the known recording and reproduc- 
ing system is a helical-scan VTR (video tape recorder). 
During a high-speed playback mode (a search mode)' of 
operation of the helical-scan, VTR , video information, is 
partially recovered from recorded video packets. In this 
case : it is not intended that audio information should be 
reproduced. ; 

SUMMARY OF THE INVENTION 

. , It is a first object of this, invention to provide an im- 
proved method of recording and reproducing packet da- 
ta. ; . . 

It is a second object of this invention to provide an 
improved apparatus for recording and reproducing 
packet data.- .. 

A first aspect of this invention provides a. method 
comprising the steps of separating audio packets from 
an input stream of packets including audio packets and 
video packets, the audio packets relating Id audio infor- 
mation, the video packets relating to video-information; 
separating the video packets from the. input, stream of 
packets; recording the separated audio packets on first 
tracks among an array of tracks on a recording medium, 
the first tracks being, spaced by equal intervals corre- 
. spondingtoa given number of tracks; recording the sep- 
arated video packets on second tracks among the array 
of tracks .on the recording medium, the second tracks 
differing from the first tracks; -scanning the first tracks 
and reproducing the audio packets from the first tracks 



- ■. during high-speed playback; and generating an output 

• stream of packets in response to the reproduced audio 
■ packets during the high-speed playback. .. 

... A second aspect of this invention provides a method 
5 -a comprising the steps of separating audio packets from 

• an input stream of packets including audio packets and 
video packets, the audio packets relating to audio infor- 

• mation-, the video packets relating to video information; 
recording the separated audio packets on first areas of 
io a recording medium; recording the input stream of pack- 

- ets including the audio packets and the video packets 
on second areas of the recording medium, the second 

- areas alternating with the first areas; scanning the sec- 
ond areas and reproducing the audio packets'and the. 

*5 video, packets from the second areas, during normal- 
speed playback; generating an output stream of packets 
in response to-the audio packets and the video packets 
reproduced from the second' areas during the: normal- 
speed playback; scanning; the first areas and reproduc- 
es : -ing the audio packets from the first areas during high- 
speed playback; aind generating an output stream of 
\* packets in response to the audio packets reproduced 
. -from the. first areas during the high-speed playback. 
. . A third aspect of this invention is based on the sec- 
" 2S ond aspect thereof, and provides a method wherein the 
. audio packets recorded on the first areas include audio 
data resulting from thinning out original audio data at a 
rate depending on a reproduction speed provided by the 
high-speed playback. . . 

- 30 • . . A fourth aspect of this invention is based on the sec- 
ond aspect thereof, and provides a method' where in the 
. audio packets recorded on the first areas include audio 
data resulting^ rom decoding originaLaudid packets into 
decoding-resultant audio packets and then encoding 
35 the decoding-resultant audio packets into aversion suit- 
ed for the high-speedplayback. - 

A fifth aspect of this invention is based on the first 
aspect thereof, and provides a method wherein'the out- 
put-stream generating step comprises thinning out the 
40 -reproduced. audio packets into thinning-resultant audio 
packets at a rate depending on a reproduction speed 
provided by the high-speed playback; and generating 
the output stream of packets'in response to thethinning- 
■ resultant audio packets during the high-speed playback. 

A sixth aspect of this invention provides*a : recording 
and reproducing apparatus comprising firs! means for 
separating audio packetsMronVan inpursffeam'df pack- 
ets including audio packets and video packets, the audio 
packets relating to audio information, the video packets 
so relating' to video information; second means for sepa : 
rating the video packets from the input stream of pack- 
ets; third means for recording the audio packets sepa- 
rated by the first means on first tracks among an array 
of tracks on a recording medium, the first tracks being 
55 separated by equal intervals -corresponding to a given 
number of tracks; fourth means for recording the video 

• packets separated by the second means on second 
tracks among the array of tracks on' the recording me- 
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dium, the second tracks, differing from. the first tracks; 
fifth means f®r scanning the first tracks and reproducing 
the audio packets from the first tracks during high-speed 
playback; and sixth means for generating an output 
stream of packets in response to the audio-packets re-'- s 
produced by the fifth means during the.higlvspeed play- 
back. . ;. 

A seventh aspect of this invention provides^ re- 
cording and -'reproducing apparatus, comprising first 
, means, for separating audio packets - from an input io 
stream, of packets- including audio packets and video 
packets, the audio packets.relating to audio information, 
the video packets relating to video informations-second 
means for recording the audio packets separated by the 
first means on 'first areas of a recording medium; third-' is 
means for recording the input stream of packets includ- 
ing the audio packets and the video packets on second 
, areas of the. recording medium, the second areas alter- 
~nTaitng~witfTthgirrstar eas; fourth m eans^ortscanntn 
. second areas and reproducing the audio packets and 
the video packets frorr^the second areas.during normal- 
speed playback; fifth means for generating an output 
stream of, packets in response to the audio packets and 
the video.packets reproduced from the second-areas by 
the fourth means during the normal-speed playback; 
sixth means for scanning the first areas and reproducing 
the audio.packets from the first areas during high-speed 
playback; and seventh means for generating an output 
stream of packets in response to the audio packets re- 
produced from the first areas by the sixth means during 30 
the high-speed playback. . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. Us a block diagram of a recording. side of a • 35 
digital-signal recording and reproducing system accord- 
ing to a first embodiment of this invention, 

.Fig.. 2 is. a diagram. of an example of an input stream 
pf packets^., - - -- . . - ; . , ■ 

Fig.; 3 is : a;diagram of an example of recorded pack- • *40 
,ets and tracks on a recording medium in the first .em- 
bodiment otth is invention. .. . • 

Fig, 4 is a diagram of the relation among, a unit for 
an outer eocie signal, tracks, ;anp\syncj blocks* irv.the first 
} e m bod i men& Qt- Jhi s invent ion . , ^ ; u ( * -„ o c:a l. ; : ' \ \ a r '-^ 5 
.: , Fig. a is a,diag.ramof.one syncbJock, • ^. \- * - 
Fig. 6*. is a. diagram^ ^A/pjSUQcessive.sync- bfocks. 
. i : f ig . 7 is a block, diagrarn, of a reproducing. side, of 
the. digital-signal recording and reproducing system ac- 
cording to4he first- embodiment of this invention . .so 

Fig. 8 is a diagram of tracks on a recording medium 
and trajectories pf heads which occur during high-speed 
playback in the first embodiment of this invention. : 

Fig. g is a block diagram of a recording side of a 
digital-signal recording and reproducing system accord- ss 
ing to a second embodiment of this invention. 

Fig. 10 , is a diagram of an example of recorded 
. packets and tracks on a recording medium in the second 



embodiment of this invention. 

Fig. 11 is a block diagram of a reproducing side of 
the digital-signaLr.ecording and .reproducing system ac- 
cording to the second embodiment of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS ' * " 

First ■Embodfrnent ' • r 

Fig. 1 shows a recording side of a digital-signal re- 
cording and reproducing system according to a J rst .em- 
bodiment of this invention. The recording side in Fig. 1 
handles an MPEG'2 transport stream of packets of data 
which include packets of different types such as video 
packets related to a video signal, audio packets related 
to an audio signal, and system packets related to system 
-information. Here,-MPEG2 is short for "Moving Picture 
4ma§e^oe^r^&x^er4s-Grmif>-Rhase-2V 



With reference to Fig! 1,' an input MPEG2 transport 
stream is applied to an MPEG system decoder 1 and a 
• timing detectiort circuit2. A header of each packet in the 
input MPEG 2 transport stream' contains packet-type in- 
formation representing which of a video packet, an au- 
dio packet, and a system packet the present packet 
agrees with. The MPEG system decoder 1 detects 
which. of avideo packet, an audio packet, and a system 
packet each packet in the input MPEG2 transport 
stream agrees with by referring to packet-type informa- 
tion in the header thereof. The MPEG system decoder 
1 separates packets in the input MPEG2 transport 
stream into video packets, audio packets, and system 
packets according to results of the detection responsive 
to the packet-type information. The MPEG system de- 
coder 1 feeds the video packets and the system packets 
to a buffer (a memory) 4 for video/system, and stores 
the video packets and the system packets thereinto. The 
MPEG system decoder 1 feeds the audio packets and 
the system packets to a buffer (a memory) 5 for audio/ 
system, and stores the audio packets and the system 
packets thereinto. 

As understood from the above explanation, the sys- 
tem.packets are storedinto both the video/system buffer 
4 and the audio/system buffer 5. Thus, the system pack- 
ets are doubled by cooperation among the MPEG sys- 
tem-decoderl , the video/system buff er 4, and the audio/ 
system buffer 5. - • 

The MPEG system decoder 1 extracts packet-type 
information from the header. of each packet in the input 
MPEG2 transport stream, and feeds the extracted pack- 
et-type information to the timing detection circuit 2 and 
a control circuit 3. 

The timing detection circuit 2 detects information^ 
reference time from the header of each packet in the 
input MPEG2 transport stream* tn response to the pack- 
et-type information. The timing^ detection circuit 2 in- 
cludes a local clock generator outputting a clock signal 
having a predetermined frequency of, for example, 
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about 27 MHz. The timing detection circuit 2 also in- 
cludes a counter which serves as a local clock respon- 
sive to.the clock signal; The output signal of the counter 
indicates local time which is locked to the- reference time 
by, for example, a PLL.circuit. The local time^represent- 
ed by the output signal of the counteris used as.a lime 
stamp indicating the moment of the arrival of each pack- 
: et. Information of the time stamp is selectively dutputted 

* from the timing detection circuit 2. 

The control circuit 3 includes, for example, a micro- 
computer or a similar device programmed to implement 
processes indicated later. The control circuit 3 gener- 
ates a time-stamp read control signal in response to the 
packet-type information. The control circuit 3 outputs the 
time-stamp read control signal to the timing detection 
circuit 2. Time stamp information is outputted from the 
the timing detection circuit 2 in response to the time- 
stamp. read control signal. The control circuit 3 gener- 
ates a pair of a first- write control signal and a first read 
control signal, and a pair of a second write control signal - 
and a second read control signal in response to the 
packet-type information. The control circuit 3 outputs the 
pairof the first write control signal and the first read con- 

- trol signal to the video/system buffer 4. The control cir- 
cuit 3 outputs the pair of the second write control signaT- 
and the second; read control signal to theaudio/system 
buffer 5: . * 

The writing of video packets and system packets 
into the video/system' buffer 4 is controlled by the first 

- write control signal: The video packets and the system ■ 
packets are read out from the video/system buffer 4 in 
response to the first read control signal. The writing of 
audio packets and system packets into the audio/sys- 
tem buffer 5 is controlled by the second write control sig- 
nal. The audio packets and the system packets are read - 
out from the audio/system buffer 5 in response to the 
second read control signal. - 

The recording side in Fig. 1 forms an array of tracks 
on a recording- medium 10 while recording information 
thereon. - The writing and reading of packets into and 

• from the video/system buffer 4, and the writing'and read- 
ing of packets into and' fronv the audio/system buffer 5 
are designed so that a group of audio packets will be 
recorded 1 on each of specified tracks (audio/system 
tracks) spaced at equal track intervals, and video pack- 
ets will be recorded on other tracks (video/system 
tracks). In addition, system -packets will be recorded on 
the specified tracks (the audio/system tracks) and also 
some of the other tracks (the video/system tracks). 

■ The control circuit 3 generates dummy -packet trig- 
ger pulses in response to the packet-type information. 
The control circuit 3 outputs the trigger pulses to a dum- 
my packet generator 80. The dummy packet generator 
80 produces and outputs a packet of > predetermined 
dummy data, that is, a dummy packet devoid of effective 
information, in response to each trigger pulse fed from 
the control circuit 3. The dummy packet may have pre- 
determined information. 



Video packets andsystem packets read out from 
the video/system buff er4 are fed toart adding circuit 6. 
Audio packets and system packets read out from the 

* audio/system buffer 5 are* fed to the adding circuit 6. 
£>- Time stamp information outputted from the timing detec- 
tion circuit 2 is fed to the adding circuit 6. Dummy pack- 
ets outputted from the dummy packet generator 80 are 

* ■ fed to the adding circuit 6. Video packets, audio packets, 
' -system packets, and dummy packets are fedlo the add- 

io ing circuit 6 one by ohe-on a time division basis which 
corresponds to a sequence determined by given rules. 

- ■ It is now assumed that as shown in Fig. 2, the input 
MPEG2 transport stream has a sequence of packets S1 , 
AT, VT, V2, V3/A2 : -v where "S", "A", and B V" denote 

is a system packet, an audio packet, and a video packet 
respectively. In addition; numerals following "S a , "A", 
and "V" indicate order numbers (arrival order numbers) 
*• of the- corresponding packets. In this case; packets are 
' "rearranged from theorigihalsequence by the operation 
20 ■ of the MPEG system decoder 1 , the video/system buffer 
4,' and the audio/system buffer-5, and are then recorded 
■'^on recording-medium tracks "0", "1", °2 n , •-- in the rear- 
■' -rangement resultant sequence as shown in Fig. 3. In 
; ' Fig. 3, "D" denotes a dummy packet. 
2S * ■- * ■ As shown in Fig. 3, preselected places or all places 
of every track are occupied by 4 recorded packets. In 
Fig; 3, tracks are' separated into groups each having 6 
-successive tracks. Accordingly, the track groups have a 
period of 6 tracks. In each track group, 5 former tracks 
30 hold video packets and a system packet while a last 
track holds audio packets and a system packet. Thus, 
audio packets are recorded on specified tracks (audio/ 
system tracks) spaced by equal intervals of 5 tracks 

- while video packets are recorded on other tracks (video/ 
35 System tracks) between the specified tracks. 

As understood from-Figs. 2 and 3, video packets 
inputted during every 6-track scanning period are re- 
corded on video/system tracks in a'sequence which 
*■ ' agrees with" a packet arrival sequence. Also, audio 
40 tracks inputted during every 6-track scanning period are 
recorded on an 'audio/system track in a sequence which 
agrees with a packet arrival sequence. A system packet 
inputted : duririg every 6-track scanning period is record- 
' ed'brV'a video/system track and also an audio/system 
45 track; fn each track 'group, places of video/system tracks 
1 ' are sequentially loaded with a system packet and video 
packets: The control 'circuit 3 ' detects a- final' packet 
1 among.the system packet and the video packets in each 

* track group by counting the number of times of the re- 
50 ceptiori of the corresponding packet-type information. 

The control circuit 3 starts to periodically output a trigger 
pulse to the dummy packet generator 80 in response to 
the detection of the final packet. Therefore, in this case, 
places of the Video/system tracks, which follow a place 
55 recording the final packet among the system packet and 
the video packets, are loaded with dummy packets. In 
- each track group, places of ah audio/system track are 
sequentially loaded with a' system packet and audio 
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packets. The control circuit. 3 detects a final packet 
among the system packet andtheaudio packets in each 
•track group by counting the, number of times of the re- 
ception of ihc corresponding packet-type information. 
The control circuit 3 starts .to periodical output a trigger 
pulse to the dummy packet generator 80 in response to 
the delect ion o! the final packet. Therefore, intbiscase, 
places ol ihc ,-iudio/system track, which tollow a place 
recofdmg the imal packet among the system packet and 
the audio pv-ic^ets are loaded with dummy packets. 

With rctctcnce back to pig. 1, the adding circuit 6 
adds the time stamp information to the header of each 
.of the v»d<x- packets the audio packets, and thet system 
packets The ijmc -stamp-added video, audio, and sys- 
tem paocu -ana also the dummy packets ar.eoutputted 
from the nctjtng c rcuit 6 to an outer-code generating cir- 
cuit / One tjy one - . - . \ 

- Mc^oo .ctibi nnd main data in successive packets 
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(that- is p^-.-fcci- : .o.-itrtj led to the outer-coae generating - 
citcu i 7 nfc -uwio-aj mip data blocks a I so referred to as 
sync bkj. Ti »e cMjt.oi rcode generating circuit^gener- 
alos m.cMc- c ck section. code signal (an. outer code.sig- 
nai f to* cvf'.y t*ch number of data blocks assigned to 
one w.*o "f»r oucr code generating circurt 7 adds the 
outct ccoc ^or^ti to the packet data (the, header data, 
rind t*>c Tvitf-a«!.-i t corresponding to one tracks The out- 
er -cpck> c^-KM-iiinq circuit 7 outputs the resultant com- 
b ma ion pf fv« GNjicr code signal and the packet data to 
Hn mvi <'■<>■ ->ywv riling circuit 8. 

. a*> vf^.w; r. <f *q 4, the outer code signal 'corre- 
spond j i r>ivy 6 tracks forms one unit.J.OfFig. 4, SB 
dcnotc> -vsr. t>oc* tnat is, a data block: 

in f rr«- fir>cf-code generating circuit 8 .gener- 
ates * , ■ *r <ti an inner code signal) Jn response 
10 cvc> :w :-i s *.» * o every data unit of the output signal 
erf tf*r ; *> venerating circuit 7. The inner-code 

penof » ..j-, ^ r outputs a combination of trjie.packet 
cut a it* »». v »-»rv Or.itrt and the main data)-, the outer- code 
>igrw j^* vr code signaLto a signal recording 

, Tr« v*/^ *txcy ; dmg circuit 9.adds a sync signal and 
>Djn-o»r^v* * u . evqry data b.lock of the output signal 
of £>o.rTr*\r . exonerating circuit 8^ and -subjects- the 
rtoa«orv,» ^vy^-tot signal to amplification and modulation 
ic* r »ocor,q. , ; 4^; v^qnai rr.ecqrdjn^v.Qiccuib^rec^rAQ the 
m ooy vi m : c yufiani signal on >a ^recordi n g, meet i ujti 1 0 . 

F of^a,*rT%>*c .tncrrecording medium TO i&a magnet- 
ic Ui(-wl : . m. \u*s> .c-rt^c the signal recording circuit 9 in- 
cIlmJ*.-^ n 's* rt, y r Hjrtd assembly via which the modula- 
tK^ icvuUrtfiJ, >icicvii is : recorded on the magnetic>tape . 
-10 HiDnq sim\ ifrtcks arranged in an array. • - : 

srtewn in 5 one sync block corresponding 
to one ttit. i &*ock %o divided into regions 14, 15, 16, 17, 
and v*rirtOQod m that order. One sync block hasT12 
bytes . Ityc »cQor 14 has 2 bytes. The region 14 is as- 
signee) lo * *ync tiqnal used for the recovery of the sync 
bkvfc Tn^ lonor- is has 3. bytes. The region 15 is as- 
signed id O.ptqrmalion, that is, address information. 



The region 16 has 3 types. The region. 16 is assigned to 
. header information. The region 17 has 96 bytes. The 

region 17 is assigned to effective data. The region 17 is 
■referred to as the data region. The region 18 has 8 bytes. 
rThe: region 1£ is assigned to a parity signal (an inner 
" ( code signal). for 'error correction of information repre- 

■ sented by the sync block. . 

, .Each packet in the input MPEG2 transport stream 
has 188 bytes. Two "successive sync blocks: SB#n and 
SB#n+l (see; Fig. 6) are assigned to one packet in the 
input MPEG2 transport stream. Specifically as shown 
in Fig. 6, the 96-byte data region 1 7 of the first sync block 
SB#n is divided into a former 4-byte area 20 and a latter 
92rbyte area 21 . The.former area 20 is assigned to add- 
ed information such as time stamp information. The lat- 
ter area 21 is assigned to data pieces in the first byte to 

■ the ninety-second byte ol the packet. The 96-byte data 
region 17 of the second syncbtock SB#n+1 is used as 

~^a^96^byte ■ a rea^-22 



d to remaining data-pieces in- 
20^ the packet. • 1 . 

» - : : Each of video packets, audio packets, system pack- 
' ets, and dummy packets is assigned to two successive 
• ■ sync, blocks. Video packets, audio packets, system 
Vpackets, and dummy packets are assigned to a^prede- 
25 jermjned number of sync blocks (for example, 306 sync 
blocks) per track on the recording mediurmlO. The out- 
er-code signal is assigned to a predetermined number 
,^of sync. blocks (lor example,. 30,sync blocks) per track 
on the recording medium 10. As shown in Fig. 3, audio 
30 , packets are recorded on specified tracks (audio/system 
tracks) spaced by equal intervals of 5 tracks. In other 
words, audio packets are recorded on specified tracks 
(audio/system tracks) which occur at a period corre- 
sponding to 6 tracks. ; 
3S it should be noted that in the recording side in Fig. 
1; delaying signals are implemented in a suitable way 
to provide matching in operation timing among the cir- 
. cu it parts of the recording side. ■ " 

■ Fig. 7 shows a reproducing side of the digital-signal 
40 ■ recording and reproducing system according to the first 
.embodiment of this invention. With reference to Fig. 7, 
a signal reproducing section 31 reproduces a digital sig- 
* nal. Irom the recording ;medium. 10. In the case where 
the recording medium 1 0 is a magnetic tape, the.signal 
45 : reproducing section 31 includes a rotary head assembly 
via which the digital signal is reproduced from : slant 
, tracks. on the magnetic tape. 10. . 

Operation of the reproducing side. in Fig. 7 can be 
changed among plural different modes including a nor- 
so mal-speed playback mode and a high-speed playback 
mode. During the high-speed playback mode of opera- 
tion of the. reproducing side in Fig. J, the rotary head 
assembly is changed from a normal state so that as 
shown in Fig. 8, audio/system tracks "A" and video/sys- 
55 tern tracks "B? spaceo 1 by-equal intervals oj two tracks 
can be fully scanned by>a head or heads along longitu- 
dinal directions of the tracks. In Fig: 8, the arrows denote 
the trajectories of the head or heads relative to the mag- 
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netic tape 10-This scanning is implemented by one of 
. the following techniquesrAccording to a.first technique, 
the axis of rotation of a. rotary drum in the rotary head 
assembly is inclined-relative to a normal position. An ex- 
ample of such a technique is disclosed in Japanese pub- s. 
lished unexamined patent application 8-273255.-'- Ac- 
cording to a second technique, a head or heads in' the - 
rotary head : assembly are vertically displaced by a pie- 
zoelectric actuator or piezoelectric actuators in- re- 
sponse to ah electric signal. ....... 10 

During the high-speed playback'mode of operation 

■ • of the reproducing side in Fig. 7, the digital signal repro- 
duced from the recording medium 1 0 is subjected to de- 
modulation by the signal reproducing section' 31-, The 
demodulation-resultant signal is outputted from the sig- is 
nal reproducing section 31 to an error correction circuit 
32. Errors in the output signal of the signal reproducing 
section 31 are corrected by the error correction circuit 
32 in response to an outer code signal and an inner code 
signal in the output signal of the signal reproducing sec^ 20< 
tion 31v'The error-correction-resultant -signal is output- 
ted frorivthe error correction- circuit 32 to a buffe'r (a 
memory) 33 for audio/system; a buffer (a* memory) 34 
for video/system, and a control circuit 35. 

* The control circuit 35 includes; for- example, a mi- * 25 
crocomputer or a similar device programmed toimple- 
ment processes indicated later During the high-speed 
- playback mode of operation of the -reproducing side in 
Fig 7 ; - the control circuit- 35 detects header information 
'and time stamp information in eacrvpacket in the output 30 
signal of the error correction circuit 32. The control cir- 
cuit 35 generates a pair of a first write control signal and 
a first read control signal, and a pair of a second write 
control signal and a second read control signal in re- 
sponse to the detected header information and the de- 35 
tected time stamp information. The control circuit 35 out- 
puts the pairof the first write control signal and the first 
read control signal to the audio/system buffer 33. The 
control circuit 35 outputs the -pair of the second write 
■control signal and the second read control signal to the" 40 
video/system buffer 34. Audio packets and system 
packets in the output signal of the error correction circuit 
32 which "have been reproduced from audio/system 
tracks are written into the audio/system buffer 33 in re- 
sponse to the first write control signal/The audio pack-"" 45 
ets and the system packets are read out from the audio/ 
system buffer 33 in response to the first read control sig- 
nal. The control of the audio/system buffer 33 by the 
control circuit 35 is designed so that the-audio packets 

■ and the system packets will be read out from the audio/ so ~ 
' system buffer 33 in a sequence accorded with the pack- 
et arrival sequence retrieved from the time stamp infor- 
mation. Video packets and system packets in the output 
signal of the error correction-circuit- 32 which have been 
reproduced from scannedVideo/system tracks are writ- ss 
ten into the video/system' buffer 34 in response to the 
second write cohtrol signal. The video packets and the 
system packets are read out from the video/system buff- 



er 34 in response to the second read control signal. The 
control of the video/system buffer 34 by the control cir- 

- cuit 35 is designed so that the video packets and the 

• system packets willbe read : out from the video/system 
buffer 34 in a sequence accorded with the packet arrival 

" sequence retrieved from the time stamp information. 
- During the high-speed playback mode of operation 
of the -reproducing side in Fig. 7,- the control "circuit 35 
inhibits dummy packets from being written into the au- 

- dio/system buffer 33 and the video/system buffer 34. 
Furthermore, the control circuit 35 generates a selection 

'control signal in response to the detected headerihfor- 
-mation and the detected time stamp information. The 
controhcircuit 35 outputs the selection control signal to 

• a selection circuit 36/Audio packets and system packets 
read but from the- audio/system buffer 33 are fed to the 

• selection circuit 36. Video packets and system packets 
" read out from the video/system buffer 34' are" fed to the 

• selection circuit 36. The selection circuit 36 combines 
the audio packets; the system packets, and the video 
packets ihtoari outpiitMPEG2 : transport stream of pack- 
ets in response to the selection control signal. In this 
case, the output MPEG2 transport stream is designed 

- to match with high-speed' playback. The output MPEG2 
transport stream is transmittecTfrom the selection circuit 
36: • - • " . • ; 

' During the normal-speed playback mode of opera- 
tion of- the reproducing side in' Fig. 7/ slant tracks on the 
' recording medium (the magnetic tape) '10" are sequen- 
tiaily'scanned'by the head or "heads. The digital signal 
reproduced from the recording medium 10 is -subjected 
to demodulation by the signal reproducing section 31. 
The demodulation-resultant signal is outputted from the 
signal reproducing section 31 to the error correction cir- 
cuits Errors in the output signal of the signal repro- 
1 ducing section 31 are corrected by the error' correction 
circuit- 32 in response to an : outer code signal and an 
inner code^signalln the output 'signaVof the signal re- 
' producihg' section 31 . The errdr-correctibh-resuitant sig- 
nal is outputted from the error correction circuit 32 to the 
audio/system buffer 33, the video/system-buffer 34, and 
: the'-control circuit 35: r ' ; - 

:> '/-During the normal-speed playback mode bf opera- 
tion of the reproducing side Tn "Fig. 1\ the control circuit 
35 detects header information and time stamp informa- 
tion in each packet in the outputlsigh'aj^'tlSe.error cor- 
rection circuit 32. The control circuit 35 generates a pair 
"of a 'first write control signaland a first read control sig- 
nal, -and a pair of a second write control signal and a 
second read control signal in response td'the detected 
header information and the detected' time stamp infor- 
mation. The control circuit 35 outputs the pair of the first 
write control signal and the first read control signal to 
: the audio/system' buffer 33. The control circuit 35 out- 
puts the pair of the second write control signal and the 
second read control signal to the videWsystem buffer 
*34.-"Audio packets arid system packets in the output sig- 
nal of the error correction circuit 32 which have been 
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reproduced from audio/system tracks are written into - input MPEG2^transport stream are sequentially stored 
the audio/system buffer 33 in response to the first write into the a ud to/video/system buffer 41 . A header of each 
control signal. The audio. packets and. the system, pack- . packet in the input- MPEG2 transport stream contains 
ets are read out from the audio/system buffer 33 in re- packet -type information representing which of a video 
sponse to the first read control signal. The control of:the: 5 packets an audio packet, and a system packet the 
audio/system buffer 33 by the control circuit -35 -is de- present packet agrees .with. The MPEG system decoder 
signed so that the audio packets and.the system packets . , 1 detects which of a video packet, an audio packet, and 
will- be read put from the audio/system butler 33 in a se- . a system packet each packet in the input MPEG2 trans- 
quence accorded with the packet arrival sequence re- - port .stream agrees,with by. referring to packet-type in- 
trieved from the time stamp, information. Video packets 10 formation in the header thereof. The MPEG system de- 
and system packets in the output signal of the error cor- , .. coder 1 extracts audio packets and system.packetsf rom 
rect ion circuit 32 which have been reproduced from vid- the input MPEG 2 transport stream according to results 
. eo/system tracks are written.intp the video/systern buff- . , -of the detection responsive .to ,the packet-type informa- 
er 34 in response to, the second write control signal. The tion. The MPEG system decoder 1 feeds the audio pack- 
video packets and thesystem packets are read out from is ets and the system packets to an audio/system buffer 
■ the video/system buffer 34 in response to the second . • (an audio/system memory) 5, and stores the audio pack- 
. read control signal. The cpntrol of the video/system buff- ets and the system packets thereinto, 
er 34 by the control -circuit 35 is, designed so that the • - . As understood, from the above explanation, the.au- 
viaeo : packets -.anq^the systeTn _ p3cKets~will be readjotrr rrJioTpaekets-affd-the-systemT^^ 

from the video/system buffer 34,in a sequence accorded . 20 the audio/system; buffer 5, and the audio/video/system 

with the packet arrival sequence retrieved from-th a time - buffer 41 . Thus, the audio packets and the systerrnpack- 

stamp information. v . ; r -.■ ets are doubled by cooperation between the MPEG sys- 

During the normal-speed playback mode of opera- „ ; tern decoder 1 and the audio/system buffer 5.- - 
tion of the reproducing s 'd e . ' n P'9- 7, the control circuit The control- circuit 3 generates a pair of a first write 
35 generates a selection control signal in response to-, zs .-control signal and a first read control signal, and a pair 
the detected header information and the detected time , of a second write control signal and a second read con- 
stamp information. The control circuit 35 outputs the se- trol.signal in response to the packet-type information fed 
lection. control signal to the selection circuit 36. Audio from the MPEG system decoder 1 . The control circuit 3 
packets and system, packets read out from the audio/ .outputs the pair of the first write control signal and the 
.system buffer 33 a re fed to the selection circuit 36. Video 30 first read control signal to the. audio/video/system, buffer 
packets, and system packets, read out from the video/ 41 . The control circuit 3 outputs the pair of the second 
system. buffer 34 are fed to the selection circuit 36. The ..write control signal and the second read control signal 
selection circuit 36 halves the system packets and ar- to the audio/system buffer 5. 

ranges the audio packets, the system packets, and the . • The writing of- audio packets, video packets, and 
videp packets in an original sequence in response to the 35 system packets into the v audio/v id eo/system buffer 41 is 
selection control signal, -.thereby providing; an- output : controlled by the first write control signal. The audio 
MPEG2 transpprt stream of, packets. In this, case, the packets, the video packets, and the system; packets are 
output MPEG2 transport stream is designed to match read out from. the audio/video/system buffer 41 in re- 
with normal-speed playback.- The output MPEG2 trans- - sponse to the first read control signal. The writing of au- 
port stream is transmitted f rom, the selection circuit ,36. dio packets and system packets into the audio/system 
It should .be noted that in the reproducing , ( side in buffers is controlled by the second write control signal. 
Fig. 7, delaying signals are implemented .in a suitable t The audio packets and the., system packets are read out 
. way to prpvide : ,matching in operation timing among the • from the audio/system buffer 5 in response to the sec- 
circuit, parts, pf the reproducing side. . ■ . . - ond read control signal. , 

~. VMf v>x ; ;? r . -, ; - ■ ; c z ' 45 * : -The recording side in Fig. 9 forms an array of tracks 

Second, Embodiment s /: . ■„ - v . on a* recording medium 42 while recording information 
, ... *3 ^ _ - ■ .... . thereon. The writing and. reading of packets- into and 
; Fjg. Qjshows a recording side of a digital-signal re- from the audio/video/system buffer 41 , and the writing 
cordjng.and Reproducing system according to a. second - and reading of packets into and from the audio/system 
embodiment pf this invention.. The recording side in Fig. so buffer 5 are designed so that a- group of audio packets 
9 is similar to the recording side in Fig. 1 except for de- and a system packet will be recorded on each of spec- 
sign changes indicated later. , ified tracks (audio/system tracks) spaced at equaltrack 
. The recording side in Fig. .9 includes an audio/video/ intervals, and a group of video packets, the audio papk- 
system buffer, (an audio/video/system memory) 41 in- ets, and the system packed will be recorded orvother 
stead of the video/system buffer 4. in Fig. 1. An input 55 tracks (a udip/video/systerjr> tracks). * 
MPEG2, transport stream is applied to the audio/video/ Audio packets;- video packets, and system packets 
system buffer 41 in addition to an MPEG system decod- read out from the audio/videp/system buffer 41 are fed 
,er 1 and a timing detection circuit 2. All packets in the to an adding circuit 6. Audio packets and system pack- 
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ets'read out from the audio/system buffer 5 are fed to 
the adding circuit 6. Time stamp in format ion out putted 
from the timing detection circuits is fed to the adding 
circuit 6 Dummy packets outputted from a dummy pack- 
et generator 80 are fed to the adding circuit 6. Video"' s- 
packets audio packets, system packets; and "dummy 
packets hic led to the adding circuit 6 one by one oh a 
time division basis which corresponds to a sequence de- 
termined by grven rules. 

M is now assumed that as shown ; in Fig. 2, the input "to 
MPE32tirtisport stream has a sequence of packets S1, 
A1 Vi V2 V3 A2 • -. As previously explained, audio 
packets nno system packets are doubled by the opera- 
tion ot trc MPG system decoder 1 and the audio/system 
bullcr 5 Then video packets, the doubled audio pack- is 
ets nnd th ? ooubicd system packets are recorded on 
recording r-iootun tracks "0", "1 ", °2', »• in a sequence 
as sno*n n Fkj io In Fig. 10, "D" denotes a dummy 
■ packei * '* 

As bitu^vn vi Fig 1 0 preselected places of all places * 20 1 - 
ot m-i) rite occupied by 4 recorded packets. In 

Fig *0 ii^^ nrc -separated into groups each having 6 
succcswf itrvks Accordingly, the track groups have a 
period ci C if. irk: ir each track group, 5 former tracks 
hold .lua-c p.tckct^ video packets, and a system packet '25 
whiio rt'itL! i ' k-r-oids the audio packets and the system 
pHCkc! Tnui ^ix3»o packets and system packets are re- _ 
ccmooo 'on srK>cit»od tracks (audioVsystem tracks) 
sp^r.xi r» v or, „\ riinrv'als of- 5 tracks while the audio 
p*rk<-m t>».- ^v^pm packets, and video packets are re- 30 
cor oca cir -o^nv tracks (audio/video/system tracks) be- 
tween v*t~ u^'i'»od : racks. ' 

Ai L*rKX-'*iof<j t orn Figs. 2 and 10, audio packets, 
vioec .p.-. »rtv ^-vjrt system packet inputted during eve- 
ry C u,» > s ^«^^q period are recorded on audio/video/ 35 
systc >» »• ■•».» v r r-. sequence which agrees with a packet 
nfiN .-i s »«~* c Also audio tracks and a system track 
irot/tif-: >r^? every 6-track scanning period are re- 
cot'oKS rw ,«r- -,^jo system track in a sequence which 
rto'ooi. * p-<kct arrival sequence. In each track 40 
group c*^* o% ^txio/video/system tracks are sequen- 
tial^ *»tri rt system "packet, audio packets, and 
v*o<x *rt*> Tr< control circuit 3 detects a final packet 
nmofv-j 4y%tcfn packet; the audio packets, and the 
v»oe<* pv:»ci; ench track group by countingthe ''*s 
numoo* o* i»noi of the reception of the correspdnding 
packer hi** <o*ofmH;on.' The control circuit 3 starts to 
'pc'iKAM-itfv tx. ipe i d trigger pulse to the dummy packet 
uvnc**nioi rO vi-iu^pofise to the detection ofthe final 
packet Tfxr*cio*c m this case, places of the audio/vid- so 
co s>Mcm :rr*cKi which follow a place recording the* fi- 
nal p.»ckci .imonc the system packet, the audio packets, 
and toe ✓kjoo p,»cKcis arc loaded with dummy packets. 
In o«zft ir^tcK qrocp places of an audio/system track are 
soqu entity kxjod with a system packet and audio 55 
packet s ; control : circuit 3 detects a final packet 
amonn *y«JocTV packet and the audio packets in each 
track pfour t>> countmg the numb'er of times of the re- 



■* ception^of the corresponding packet-type information. 

Thecontroi circuit 3 starts to periodically output a trigger 
r pulse to the' dummy packet generator 80 in response to 
the detection of the final packet. Therefore, in this case, 
places of the audio/system track, which follow a place 
recording the final packet among the system packet and 
the audio packets, are loaded with dummy packets. 

' With reference back to Fig. 9, the adding circuit 6 
adds the time stamp information to the header of each 
' of the video packets, the audio packets, and the system 
packets. The time-stamp'-added video,"aubio,* and sys- 
tem packets, and also the dummy packets are outputted 
from the adding circuit 6 to an outer-code generating cir- 
cuit 7 one by one. - - 

Fig. 11 shows a reproducing side of 'the digital-sig- 
nal recording and reproducing system according to the 
second embodiment of this invention. The reproducing 
side : in Fig. 11 is similar to the reproducing' side in* Fig. 
■7- except* for'desigri changes indicated later. The repro- 
ducing side- in Fig. 11 includes an audio/video/system 
buffer (an^ audio/video/system "memory) 45 instead of 
"the "video/system buffer 34 in Fig. 7 . : ; 

Operation of the reproducing side : in Fig. 11 can be 
changed among plural different modes including a nor- 
mal-speed playback mode and a high-speed playback 
mode:' During the high-speed playback mode of opera- 
tion of the reproducing side in Fig. 11 , a rotary head as- 
sembly is changed from a normal s'tate : sothaf as shown 
in Fig. 8, audio/system tracks "A" and video/system 
track's "B*' spaced by eiqual intervals of two tracks can 
be fully scanned by a head or heads along longitudinal 
directions of the tracks. 4 ' 

DuVihg "the high-speed playback mode of operation 
of the reproducing side in Fig. 11, an error-correct ion - 
resultaht signal is outputted from ah error correction cir- 
cuit 32 to an audio/system buffer 33, the audio/video/ 
system buffer 45, and a cohtroi circuit 35! ' ' 

During the high-speed playback' "mode of operation 
% bt the reproducing side" in Fig. 11, the cohtrbl circuit 35 
detects header information and time stamp information 
in each packet in the output signal of the error correction 
circuit 32.' The control circuit '35 generates apair of a 
first write cdritrol signal and -a first read control signal, 
and a pair of a* second write control signal and a second 
read control signafin response Knhe detecfed rieader 
' information and the detected tirrie starrtp information. 
The control circuit 35*01/1.' puts' "the pair of the first write 
cohtror signal and the first read controi signal to the au- 
dio/system buffer '33. The control circuit 35" outputs the 
pair of the second write control signal and the second 
read control signal to the audib/video/system buffer 45. 
Audio packets and system packets in the output signal 
of the error correction circuit 32 which have been repro- 
duced from audio/system tracks are written into the au- 
dio/system buffer 33 in response to the first write control 
signal. The audio packets arid the sy stern packets are 
read out from the audio/system' buffer 33 in response to 
the first read control signal. The controrof theaudio/sys- 
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tern buffer 33 by the control circuit 35 is designed so that 
the audio packets and the system packets wilt be - read 
out from the -.audio/system buffer 3 ( 3 in a sequence ac- 
corded with the packet arrival sequence retrieved from 
the time stamp information. Audio packets, video pack- 
ets, and system packets in the output signal of the error 
correction circuit 32 which have.been reproduced from 
scanned audio/video/system tracks are written into the 
. audio/video/system buffer 45 in response to the second 
write control signal. The audio_ packets, the video pack-. 
ets,.andthe system packets are read out from the audio/ 
•video/system buffer 45 in response-tq the second read 
, control signal. The control : pf the audio/video/system 
buffer 45 by the control circuit 35 is designed sothat the 
audio packets,. the video packets, and the system pack- 
ets will be read out from the audio/video/system buffer 
45 in a sequence accorded with th e. packet , arrival se- 
quence retrieved from the time stamp information. . 



During the. nigh -speed pla^bax^mode^ot^peration- 
of the reproducing side in Fig. 11, the control circuit 35. 
generates a selection .control signal in response r to the 
detected header information and the detect ed^time 
stamp information. The control circuit 35 outputs the se- 
lection control signal . to a. selection circuit- 36,,,. Audio 
packets and system packets read out from-the audio/ 
system bufler 33 are fed to the selection circuit 36. Audio 
packets, video packets, and system packets read out 
from the audio/video/system buffer 45 are fed to the se- 
lection circuit .36. The selection circuit 36 combines the 
audio packets^ the system packets, and the video pack- 
ets. into an output MPEG2 transport stream of packets 
in response to the selection control signal. In this case, 
the output MPEG2 transport stream is designed to 
match with high-speed playback. The output MPEG2 
transport stream is transmitted from the selection circuit 

... . , r . ' 

During the normal-speed playback mode of opera- 
tion of the reproducing side in Fig. ,11, an error-correc- 
tion-resultant signal is outputtedjrom the .error .correc- 
tion circuit. 32 to the audio/system buffer 3$, the audio/ 
video/system, buffer 45, and the control.,circuit : 35. 

During. the normal-speed playback mode of. opera- 
tion of ,the. reproducing si'dejn Fig.. s 11 J .tr\p.co,atrpl circuit 
35 deters header information and, time stamp, inlorma- 
tionjp e^ch packet in.tne output signal x*Uhfi.ercoj por- . 
rection,c|rcujt 32. The control circuit 35 gene/ates.a pair 
of a first write control .signal and .a first read control sig- 
nal, and a. pair ol a second , write, control signal and a 
second read, control signal in response to the detected 
.heade/Jnformatiqn and the detected time stamp infor- 
mation. The control circuit 35 outputs the pair of the first 
write control signal and the first read control signal to 
the audio/system buffer 33. The control circuit 35 out- 
puts the pair of the second write control signal and the 
second read control signal ,to the audioA/ideo/system 
buffer 45. Audio packets and system packets in the put- 
put signal of the error correction circuit 32 which have 
been reproduced from audio/system tracks are written 
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: into the audio/system buffer 33 in response to the first 
.write control signal. The audio packets and. the system 
packets are read. out. from the audio/system buffer 33 in 
response to. the first read control signal. The control of 
the audio/system buffer 33 by, the control circuit 35 is 
designed so , that the. audio ; packets and the system 
packets will be read put-from the audio/system buffer 33 
in a sequence .accorded with the packet arrival se- 
quence retrieved from the time stamp information. Audio 
packets, video packets, and system packets in the out- 

^ put signal of the error correction circuit 32 which have 
tbeen reproduced from audio/video/system tracks are 
written into the audio/video/system buffer 45 in re- 
sponse to the second write control signal. The audio 
packets, the video packets, and the system packets, are 
read out from the audio/video/system buffer 45 in re- 

- sponse to the second- read control signal. The control of 
the audio/video/system buffer 45 by the control circuit 

—35 isdesigned so that the audio packets, the video-pack- 
ets, and the system packets will be read out. from the 
audio/video/system buffer 45 in a sequence accorded 

~ : with; the packet arrival sequence. retrieved from the time 

: stamp information-. , _ 

During the normal-speed playback mode of opera- 
tion of the, reproducing side in Fig. 11 , the control circuit 
35 generates a selection control signal in response to 

. the detected header information and the detected. time 
stamp information. The control.circuit 35 outputs the se- 
lection control signal to the selection circuit 36. Audio 
packets and system packets read out from the audio/ 
system buffer 33 are fed to the selection circuit 36. Audio 
packets, video packets, and system packets read out 
from the audio/video/system buffer 45 are fed to the se- 
lection circuit- 36. The selection circuit 36 halving the au- 
dio packets and the system packets and arranges the 
audio packets, the system packets, and the video pack- 
ets in an original sequence in response to the selection 
control signal, : thereby providing an output MPEG2 
transport stream of packets. In this case, the output 

, MP EG2 transport stream is designed to match with nor- 
mal-speed : playback. The output MPEG2 transport 
stream is. transmitted from the selection circuit 36. 

During the normal-speed playback mode of opera- 
tion of the reproducing side in Fig. 11 , the audio/system 
buffer-33, may be held inactive by the control circuit 35, 
or the selection circuit 36 may be controlled by the con- 
trol circuit 35 so as to continuously select the output sig- 
nal pf the audio/video/system buffer 45. In this case, the 
output MPEG2 transport stream is generated from only 
audio packets, video packets, and system packets 
which have been reproduced from audio/video/system 
tracks on, the recording medium 42. 

Other Embodiments , ; ; 

Each of the first and second embodiments may be 
modified in various ways as indicated later. According 
to a first modification, audio packets to be recorded on 



BNSDOCID: <EP 0797196A2_I_> 



9 



17 



EP 0797 196 A2 



18 



audio/system tracks are designed-exclusive tor high- 
. speed playback. Inahis case, the audio packets to be 
recorded on the audio/system tracks are generated by 
; - decoding audio packets tor normal-speed playback and 
then encoding the decoding-resultant data into a high-, 
speed playback version. 

According to a second- modification, a high-speed 
playback mode of operation of a reproducing side is of 
different types corresponding to different reproduction 
speeds respectively. In this case, different types of data 
in audio packets are prepared by a recording side for 
the high-speed playback types respectively. Data in au- 
dio packets for m-time speed playback is generated by 
thinning out original audio packet data at a rate of 1/m. 
For example, triple-speed playback audio packets A1, 
A2, A3, A10, A11 , A12, A19, A20, A21 , ... are generated 
by removing audio packets A4, A5, A6, A7, A8, A9, A1 3, 
A14, A15, A16, A17, A18, — from an original sequence 
of audio packets A1, A2, A3, A4, A5, A6, A7, A8, A9, 
A10, A11, A12, A13, A14, A15, A16, A17, A18, A19,' 
A20, A21 — . The thinning process is implemented by 
periodically suspending the writing of audio packets into 
the audio/system buffer 5 (see Figs. 1 and 9). 

According to a third modification, during high-speed 
playback mode of operation of a reproducing side, audio - 
packets reproduced from audio/system tracks on a re- 
cording medium 10 or 42 (see Fig. 7 or 11) are thinned 
out at a rate depending on the reproduction speed. The 
thinning process is implemented by periodically sus- 
pending the writing of audio packets into the audio/sys- ' 
tern buffer 33 (see Figs. 7 and 1 1 ). For example, during 
m-time speed playback, audio packets are thinned out 
at a rate of 1/m. 

A fourth modification is designed to handle an input 
sequence of packets including audio packets exclusive-' 
ly for high-speed playback. In the fourth modification, 
the high-speed playback audio packets are recorded on 
audio/system tracks on a recording medium 10 or 42 
(see Figs. 1 and 7). The fourth modification includes a 
device for discriminating the high-speed playback audio - 40 ■ ■ 
packets from other packets. 3 
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* tracks; • ■ 

recording the separated video packets on sec- 
ond tracks among the array of tracks on the re- 
cording medium, the second tracks differing 
from the first tracks; 

scanning the first tracks and reproducing the 
. . . audio packets from the first tracks during high- 
speed playback; and 
- generating an output stream of packets in re- 
- sponse to the reproduced audio packets during 
the high-speed playback/ 

2. A method comprising the steps of: 



Claims 

1. A method comprising the steps of: 

separating audio packets from an input stream 
of packets including audio packets and video 
packets, the audio packets relating to audio in- 
formation, the video packets relating to video 
information; 

separating the video packets from the input 
stream of packets; 

recording the separated audio packets on first 
tracks among an array of tracks on a recording 
medium, the first tracks being spaced by equal 
intervals corresponding to a given number of 
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separating audio packets from an input stream 
. ' of packets including audio packets and video 
■ packets, the audio packets relating to audio tn- 
' : formation, the video packets relating to video 
. information; • ■ ; * 

- recording the separated audio packets on first 
areas of a recording medium;, 
recording the input stream of packets including 
■ the audio packets and the video packets on 
second areas of the recording medium, the sec- 
ond areas alternating with the first areas; 
scanning the second areas and reproducing 

- the audio packets -and the video packets from 
the second- areas.during normal-speed play- 
back; ■ - ■ • 

generating an output stream of packets in re- 
sponse to the audio packets and the video 

• packets reproduced from the second areas dur- 
ing the normal-speed playback; 

scanning the first areas and reproducing the 
audio packets from the first areas during high- 
speed playback; and 

■generating an output stream of packets in re- 
sponse to the audio packets reproduced from 

- -the first areas during the high-speed playback. 

A method as recited in claim 2, wherein the audio 
packets recorded on the first areas include audio 
data resulting* from thinning out original audio data 
at a rate depending on- a reproduction speed pro- 
vided by the high-speed playback: 

A method as recited in "claim 2, wherein the audio 
packets recorded on the first areas include audio 
data resulting from decoding original audio packets 
into decoding-resuttant audio packets and then en- 
coding the decoding-fesultant audio packets into a 
version suited for the high-speed playback. 

A method as recited in claim 1 , wherein the output- 
stream generating step comprises: 

* thinning out the reproduced audio packets into 
thinning-resultant audio packets at a rate de- 
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20 



pending on a reproduction speec* provided by 
the highrspeed playback; and 
generating the output stream . of packets in re- 
sponse to the thinning-resultant audio packets 
during the high-speed playback. 

6. A recording and reproducingapparatus comprising: 

first means for separating audio packets from 
• an input stream of packets including audio 
packets and video packets,. the audio packets 
relating to audio information, the video packets 
relating to video information; . ' . 

second means for separating the video packets 
. from the input stream of packets;; > 
. . third means for . recording, the audio packets 
,;. . separated by the, first. means on first tracks 
. .among an array of tracks on asrecording medi- 



ae 



75 



urn, the first tracks being separated by equal ~ 
intervals corresponding to a given number of • 20 
tracks; ■•...'.■..* • 
: fourth means for .recording the video packets 
separated by the second means- on second 
tracks among the array of tracks on the record- 
ing medium, the second tracks differing from- 25 
the first tracks; 

fifth means for scanning the first tracks and re- 
producing the audio packets from the first 
tracks during high-speed playback; and 
■ ■, sixth means for generating an output stream of 30 
, packets in response to the audio packets repro- 
. duced by the fifth means during the high-speed 
playback. / 

7. A recording and reproducing apparatus comprising:. 35 

tirst means for separating audio packets from 
. . . .,-an input stream , t of packets including audio 
. packets and video packets, the audio packets 
relating to audio information, the video packets • 40 t 
relating to video information; ■ / ■* 
second means for recording the audio packets 
. separated by the first means on ftrst.areas of a 
. ' , ; .; c recordtng medium; 

third meaos for, recording -the input stream of.- - 45 
packets including the audio packets and the 
video packets on second areas of the recording 
. rnedium,. the : second areas alternating with the 
first areas; _ - 
, : fourth means for scanning the second areas so 
and reproducing the audio packets and the vid- 
eo packets from the second areas. during nor- 
mal-speed playback; 

fifth means for generating an output stream of 
» packets in response to the audio packets and- 55 
the video packets reproduced from the second 
areas by the fourth means during the normal- 
speed, playback- 



sixth means for scanning the first areas and re- 
producing the audio packets from the first areas 
during high-speed playback; and 
seventh means for generating an output stream 
of packets in response to the audio packets re- 
produced from the first areas by the sixth 
means during the high-speed playback. 
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